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(54) SERIES REGULATOR POWER SOURCE CIRCUIT 

(5 7) Abstract: 

PROBLEM TO BE SOLVED: To provide a series 
regulator power source circuit to suppress or 
reduce cost up of a system, with high stability in 
operation and high performance. 
SOLUTION: This power source circuit is 
constituted by providing a buffer circuit 6 in which 
difference between the maximum outputted 
voltage and inputted voltage VIN of an 
operational amplifier circuit 1 is within 0.3 V and 
outputted resistance becomes low at an output 
stage in the operational amplifier circuit 1 to input 
reference voltage Vref from a reference voltage 
circuit 2 and voltage obtained by dividing 
outputted voltage VOUT from a voltage dividing 
circuit 3, to control an output control transistor 
MO of a PMOS-FET (P channel metal oxide 
semiconductor field effect transistor) by an 

output signal and to output the stabilized outputted voltage VOUT to an output 
terminal 5. Thus, operation at low voltage is enabled, the operation is stabilized and 
use of an output capacitor C with small capacitance is enabled. 




BEST AVAILABLE COPY 



http://wwwl9.ipdLjpo.go JpyPAl/result/detaiVmain/wAAAfiaOiuD 



6yAp6wi/2 



(19)02(c®«rfp/f (JP) 



(12) 



4^ it ^ $g (A) 



#^12000-284843 
(P2000 -284843A) 
(43) ^Bi B *d&l2^10H 13 B (2000. 10. 13) 



(SDlntCl.' 
G0 5F 3/26 
H 0 2 M 3/155 



F I 

G 0 5 F 3/26 
H0 2M 3/155 



r-V3-r(^) 
5H42 0 
Z 5H730 



i^M^ m^^tOW^S OL (^12 M) 



(21){iU8S# f$R711-92677 




000005234 








(22)meB ¥fSll¥3^31B(1999.3.3I) 
























fB^'^ vol. 98 No. 514J l;:^ 


(72)«W# 


mm &m 


















=fiijaiFEaifriws264i scsai^t^:*?^ 






100092152 















(54) Keg<7>«»] 5>U-XW=^=aLlx— ;$^«lilsr» 



(57) 

[^*^IS3 g?PliJEl2l5& 2 b^ipmS Vref 
ai:^(t^-CPMOS-FET<Dai:/3®J»h^>>^;3^ 

ouT^ai^-r'53ip^iiiiiia]»i icfctxT. -^-om^isic 

/1SSiti|ilHl» 1 (Ofi^ai:^SE<!:A^S£EViN<f:<D^;&f 
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S.^m^ P M O S - F E T(Dtti:hf&mb'^>i^X^t,s 

0. 3\/i:jL^\zt^tt^lzti:iti&m^&<T^^ib(D 

[ii3}^3l2] BUi£/Ky7 7lHll§(i. PMOS-FET 
<i:U;bV-X7;i-P7(D^^^<i:'5 PMO S - F ET<D 

iEj||^iii|^ll(OS^Tfe'5A:'3(cSl^u;t p mo s - f 
ET(Dmi cDh^>v:^t5'^. v-x^Huie;ll»iiflii§i 

v;^t5'C0'/- h \ZW^^1t PMOS-FET<7)ll2CDK 

V^BUiSmi fc<fcD^m2C^h^>v^:$'CDy-hfcJ:t;J 
/^^ TTM^mz^mX^tz, P M O S - F E TCOS 3 CD h 
^>>^;^t5^<i:. ^-V\zm^f^^T'XmEi^m\\^. V 
-::^^HiIieig2(DK^>vXt^(DKU'^>(c^S!U. K 

u-r >^m^mmi%^<Dm!^^ti <f:u;tPMos-FE 

K U-< >^l^ 1 CDA-r 7Xm0tE^«cS^b;t P M O S - 

Vv^J^^J^CD^y- h (C^^U;^: P M O S - F E TOm 2 O 

S5StailCg^ L/;tPMOS-FET (Om 3 (D h ^ > v::^ 
t^'it. V-;:^€mIi£m2(Dh^>>?;3^^<OKU>r>(c!g 

U KU-f>«tfIiESi»S^<oaaftas^i:UfcPMOS 



- F ET(Dll4(0h^>v:^;$'<*:T«fi£L;tC<h^1#a 
f£;1l»ii*lif<0SasiT«>SA;brcSgEU, KU>r>$/^ 

-YT:^miJiiai(-^^U/tPMO S- F E TOl^l CO 

icjgsu y-A$B0iS3imiiins<o^ai-c^sA:^ic 

KU'l' V^HulS^l)!iS-\com>jtiai:^(hU>^PM 
OS-FETCOS2COh^>vA:^'<5:. V-A^HtliB;^ 

»ii(Iill<omaiT*-5A^(cSig!U, y-hfcJ:t/^KU 

-O^milSmi fcctrXm2CDh^>>?A:$^CDy- h(c!$ 
gEUfcPMOS -F ETCOmSCDh^VvA^db. 

h*flui5m2(oh^>vA^<DHu-r>fcs^u. y- 
>^BtiiB^ 1 .fc 2 <o h ^ >'>A:$^oy~ h fcg^ 

3t U/t N M O S - F E T (OS 4 <D h ^ > >^ A ^ 4*:-C«J5£ 

u/s: <h ^!j^a <br ^ii^^ 3 i2ig<oi> u -x u 

iBiicoe^ y -X n^a. u-t^^maiiHifs. 
[^^31 8] mim^mt. h^mfiEMii^cotjb 
:;^(cS«lL/. v-A^^^>Hfclig|u;tNMOS-F 

A:^-r^mil2^ij!iSco^^JS^A:^fcJ$^U. V-A^mi 

lem coh^^i^At^'OHu-orc^^i^. Hu-fv^ 

HftiBA':/>'rIll»'s(OA:^<!:L/TtUiHSi (Oh^Vi^A 
^ <h <h t> lCHulE:/3 A =3 - Kl^*ilsJSI^tMJ5£f ^ N M o s 
-FET<om2(Oh^>vAt$^<!:, V-A^miieilig±i 
*i§ScoliaST«>^A:^fcSSIU. KU'<>^8friBlgm2 
O h ^ A :^ CO K >lC^^UTitJl5:^ A =1 - Hii 
*ilH]5ScOmji£^Saiai^^fi£-r'5 P M O S ~ F E TcOII 

[^B^<op$s;^ii^] 

[0 0 0 1 ] 

[^Wc0Mt-'5S^^g5M?l *^W(ii>»J-XU4^a.U~ 
[0 0 0 2] 

mmznM^^^-t^mM^mz^n^mt. emiE^bx^ 
iU-:5':^3*> i^u-Xu^:iU-^s^:firSX>*«»'5X>^ is 

^£(0^5?[(iA-<'y5^>i$^U4^a.U-:^:^ST^^o L*^ 
U A-f -e<OJ^Slj[Ff^± 

AW'c/^>^y>rx*^^^38W(cii^-r^/::A&. (tnii 
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[0 0 0 3] ll8(ifi£3ft(Di>'J-XU4^ZLU-:^ma)l0 

[0 0 0 4] >1l^lii|iillS& 1 ji. /\Z><Dh^>iy7.^M 
1 0 1 --M 1 0 8 ^^U. PMOS-FET (P-channe 
1 Metal Oxide Semiconductor Field Effect Trans isto 
r) (Dh'^>i>7.^M 10 1, M 1 0 2fcJ:t/^NMOS 
— F E T (N-channel MetalOxide Semiconductor Field 

Effect Transistor) <Dh^>>?:3^^M 10 Sit. Atfi 
S!l#C>2Sli*iIeI»^ffifi)cU. PMOS-FET<Oh^ 
>i>^^hA 10 3, M 1 0 4, Ml 0 Tfecfcr^NMOS 
-F ET(Dh^>iy:^^M^ 0 5, M 1 0 6 (i. 2^m 

cfccfcC/^g^RcX^^SgE^tl. filaRbias(i2^iii|ilHl 
KfC^^f'S/W I bias*S«^^-a:'5/5:e60'fe> 

[0 0 0 5] PMOS-FET(Dai:^I^JfflIh^>v>^^ 

Ml oo(i. •t(OV-x^#^S;£^b<DA:^S£EvrNfcS 

[0 0 0 61 i^'j-xu^D.iy-i$^mM^m<Dmtim=F 
A:hms. V I fit)^^i¥^tiytmmmE. v ref ^m^-r s s 

PmE(Hl^§2CDa3:^lC^^^nTt^^o 
[0 0 0 7] i^y-"XU4^a.U-:$'mai[sl»(^ai 

[0 0 0 8] zzTs mmm^j^^Mt. 6^&m^.3iz 

U '^<D^^mS[yXlh^m»h^>z^7.^M'i 0 0^ 

^r<aib. tb:^mjEvouT^-^ic^ja-r^. 

[0 0 0 9] @9(iSfe3fcCO>'U~XU4^iU'-:$'SailHl 

SaiiHjKii. mmmmw\i^^ tux. nmos-fet 
Oh^>vX^Ml 11. Mil 2Xr^6»7a:^ 1 SO^ift 
iliSlHlftt. PMOS-FET<0h7>v>^^M 1 1 
3, Ml 1 4feJ:Z/NMOS-F ET<Oh^>vX^M 



115, Mil st>^i^tj:^^m^mtxm^tstix\,\ 
^tfiR ct^mmtsnxi^^. 

[0 0 10] C<Di>U-XU4^3.U-i$'®3?.lslS&(ci5U 
Tt>l^t$(Cv iSSiiililsia 1 1*. ^^^^SiZ^-DX^ 
ffl^tl/tajrtlSEiS^mmVreft^A^U -^-CO^ 

^m^Mi.xii^f}mmb^^>>^p.i^Mo^u'Mu. mtim 
vouT*^— ^t-^i-Sct p ic^fria-r-s. 

[0011] 

mmtm<. ^^iz&i^ay-xmti^mm-r^fttbm:^ 
mtinmt:'^tb^tmEEmm(ommtu^xi\^. "to 

[0 0 12] ^itzs mB(oi^^j-xu^=LU-^wmm 

[0 0 1 3] 5 SIC. mS(Oiy*J-Xly^=L[y-iS'mM 

m&<omwmmmmzt5i\x. mm^izm^^mt^i^x 

h^>v;^i$^M 1 03, Ml 0 4(C,:t^:^U>h^ 
^-[sJfftcoas^Slafirds'tf^'Sct-r'S. Z.(0:hi^>^ 

m^msi(omMxh^Atim&^^<x^^t)^. 

i^V -XU^:3.\y-'S^m^m»<omtlWBE.lZA^mE.(D 
^SlKDi^S^tBT, i^^J-X[y^zLly-^mMm»(OV 

[0 0 14] :^^m{tz.(DJ:ot3if^Azm^xrx^nft'b 

u &wm{z^^&tf^m<. M^m^i^v-xiy^zLU 
-^saiEK^jsw-r s c «!: ^ a w <t r -So 
[0 0 1 5] t.^..:$:mmt. u yz/jum^m^^mi^ 

/iS/ U -X U-t$^®aiIsII8^1itt-r'5 ^ <t ^ a 
[0 0 16] 
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S.^m^ P M O S - F E T(OaS^^Jia h ^VS^Xt^? t. 

\^a^:h^m^th:hm'& h'^>i>7s^(oy'-[-izmmurz 

[0 0 17] ccoci:^;^vu-xu4^iLU-!$^m3^[Bi?s 

■c^^A^>:77lHj]gs^{i^/^:c:<hiCcfcU. iS^iii^ESS 
(i. ^\^ayyib:ht)^pimizt3:^J. lhtimmh^>i^7. 
^^ma^:h&mX'mm'r^z:ttJf^X^^J:z>izt3::B. z. 

[0 0 T 8] ^ft. *^^(Cj;nf^. >Satlii|iI5lKcO^ 
OS h^>vX;5'COS/Ma^mEE<^2eJaTt;a:'5>3U 

tj. ^m^<o\titi\zmMmEE(o^miz$^'t^^mt)^±c 

[0 0 1 9] $e>lc. *S^fc<J;tl(f. }1l^lgililel»0 
[0 0 2 0] 

^m^i^xumizmmT^. mMt^^^miz^^i^v- 

XU^a.^-'i$'SaiIaI»<^S*«^€^-r0T$>^. 
U-XU4^iiU-^S3gIaIIStt, ^KAi^^Wf -Sjli® 

ifniHissi z(Dmnm^^^Mzj:^jMm^H^p 

[0 0 2 1 ] 5^EElalK3(i. ->U -XU4^i U-i^^^ai 



SSi (OJS^A:^lcli. SPmaiHl£S2CDa3:^A^^^$ 

g'amsvrefx^^^^n'S. A:^mfi£viNX?^iitj& 

m:;^fll?9h^>v;^^M0<7><;'-h(i. ;:S^iiitilHj» i 
^»(Ol^:hm^5\zmm^tixi\^. :i(omttm=FS{z 

[0 0 2 2] ccT. j|ISii*ils]iS 1 <Dai:^Sic(i. A 

<!:U>hPMOs-FET(?5 h^> vA^(c:J;^y-:^:7 

>1l»iii|is0fSi(Dai:^<i:UXt\'5. c:a)}*Sii*iIal» 1 
(Dasr^fi. ai:^H^h^>v:^i$^M0<O'>*-hfcS^$ 

[0 0 2 3] ccov'U-Xu^^zLU'-^masiHis 

\Z{t. ffi:^zi>'?V1fC(D§MCo. M?^R LfecfctX^i^ 
#JSJaR 1 , R 2T'i^*^@,^.^;mf p 1 ^-hU 

ffli h ^ > V A^^ M 0 - hgMfc<i:C^>lSS:iit5®» 1 

m^MiAm P 2 <!:^,^.^^l& f z 1 t(Dm^m.(0 
[0 0 2 4] v-U-XU^^ZLU-tJ^ma^IilfSoSflf^tt^ 

1 ^^j^i^^<-r^'Z^mffi:&^. m^^M^Wif p i 
^u^^^>Ty^c{z^^ifi. f p 2 lias 

:^»iah^>>^Ai^^MOfeJ:cXil^iii?ilHlKi (Cct^/t 
[Sid^-hWm h ^>i^A^ M 0 oy- h§Sfi:;*:# < 

-5(017. z.(o^mtfi:K^<fs^'Dx^u^mim,f p 2^ 
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nmmmmf)^t)'^0 7>^7(Dt^. a^timmb^>i^ 

A:;^jmmviN;&^&o. 3 vMU?lc\/t11iU± 

[0 0 2 6] JU±<D;1lffii*l(51Kl (Da3:bS^^«< f 

EEViNd^t>0. 3 V^L/5U\>£:fiiiU±(C-r'5wt(i. 2i 
Wii*i!Hl»l <Dai:^©fcA'y:7 THIS 6 ^tatt. ^<^A 
'y7 70«&6 ^PMO S~ F ET(D >>^X:$7X^^e>;i 

(D*:^StaMJ:y ^2fiT/Jx$<;^^o cc^^^. v-U- 

[0 0 2 7] C(Dctd(C, /'?ty:77lsi»6iCcty. iiS 
i§iBl5]»i<oas:^)5«. ^:^a3^^m^A:^mffi/)^6 0. 

[0 0 2 8] S2ri*:%WlCctSS^U-XU4^aLU'-!5^ 
iliH^lli. -0(OPMOS-FETC^h^>>?:;^^M 

1, M2d^^)S^Mij!iA:^S<!:v c<DMiftA:;^©fc<£S 
31l^fill&-r'5PMOS-FET(Dh^>vXt$^M3, M 
4<b. MiftA:^^©— cxoh^VvXt^'M 1 . M 2 ici? 
LtNm3S€3il-r- 0(0 N M O S - F E T 05 h ^ > 

M5. tA6t. z^mo^m^m^mm-t^NMos-F 

m^it^^^r ^ P M O S - F E T<D Vi^::^^ M 7 
t. A*y7r(Hj»6€:«j^r'5~-3CDPMOS-FET 
Oh^VxZ^^J'Mg, Ml 0 tX^^&mfiS^tlTt^'S. ^ 
fe. StftRbiasfi. ;1l^*iilils]»l <0/W7:;^aai«:i* 

[0 0 2 9] A^y:77l9]K6(Cfcl\T. h^Vvi^^^M 

1 ori. y-h^8tii5oh^>>^;^^M8(OKu-f 



^nxu-S. ccoh^>v::^5'M9cov~::<.liA:^mEE 
[0 0 3 0] (Oteco^aicKOT 

t^^ti'en^if^^^izmm^n. ^tazit. t^ti^i 

aih^>i^:>^^M0(DKU-<>Ji, -J^^ElHlfSSfcctt^C 
[00 3 n ;^|C. /t:y7 7l9]K6Q^li>lSiai^^^-r 

^h^>vx^M9icot\TK^-r^. ^r. iSsisiiB 

[0 0 3 2] 
[HjCl ] 

Vo(«n«)-VD^-(Vos9 -V^j • • •(!) 

[0 0 3 3] CCT, V iJiitAtimS.. VGSgliH^V 
v^:;^^M 9(Dy-h • V-XramEE. VTP(iPMOS- 

(oy-h • y-xrp^mffVGS9«i^^^<o«j:^ica$n-5. 

[0 0 3 4] 
[St 2] 

[0 0 3 5] CCr. l9lih^>i^X:$^M9lC3iinS 
®;7iEv (W/^L) 9(i h^>i^X^M9(0-y--fX. k' 

[0 0 3 6] CtlcfcU. (VGS9-VTP) lifcfcJ:^ 

0. 2V-0. 3v<5:;^'5« urzt)iz>x. mMm^^» 

1 cog:^ai:^m£E(iv 0 (Giax)^ViN~0. 3i:;&:^. 

tt:ro(i. h^>vX^M 9 0Sfii<»: h^VvXt^^M 1 
OOStachoafe^JStaTH^n^. h^^S^X^'Mgo 
Stali rds9"C'^y. h^Vi^X^Ml OOSJalil/ 
SmlQX^^<OX. ai:^g$iro{i. 
[0 0 3 7] 
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ro- w(yg„qo) y ...(3) 
[0 0 3 8] -ea^n-So CCT. h^>v:^:^M 9<?D 

[0 0 3 9] Ufc**oT. A':/7 7lHl»6(C<ty;1Sgia 
[0 0 4 0] ;^(c. VyMWi^m^^l^ly^iy'J-X 
[004 1 ] 0l^ia4i(HlKi \t. ^iftA:^S^«fi£^S 

-•D<?3PMOS-FET(Oh5>vXt^M 1 1 , Ml 2 

cnb(OK^>vX:$^M 1 1, Ml 2 
llU<-r^~'::>ONMOS - F E TOh^>vX^M 1 
3, M 1 4<i:, 2^S(0ii*§^l 1 A*;/:7 7lHl^1 

^ VdO^ a 1 • a I bias= aj • A V 
CCT. aili. ^^^-f^Vv^gVA^Sta [Q] <^)^1&T 

[0 0 4 8];?^ic. 2^a(Oiiipsi5i i icfcor. A:^ 

AV20 S3^n_.AVD| 

lop '^'tiwij 

[0 0 5 0] tU^. CCT. a2li. 2©g(^li^gS 

;a:*5. ^m.m^m^'i(D\^MzwL{-f^rircnyyT 

lallSl 2 (7>A:^mff^Kllc?^r-r-5^i&(i. 2SScoiii|iS 

^1 ^(D^f}\zt6{^t^mmt:mtm\^\.\ 

[0 0 5 1 ] ^tlW^h'y>i>y^^lAO(DV'-\- • V- 

xr^i^to^SiAvcsii. 

[0 0 5 2] 
[»7] 



2<!:. ^ij!lA:^&fC^Sa$#^mt-'5^aE®-C35'5iga5 
:^Sia:^U>h^^-lHlSSl 3 <!:;5^e^^$ti'5. ;^ 

fc. asaas I biasti3i^iitiisif& 1 {zi^^&-t^n^T7. 

[0 0 4 21 igaJ:^SSL:^U'>h^^-lHlKi 3(i. m 

ffiWiOS h^>v?>^^OS/hfi&fflmE0 2<SaT<*:^'5 
ct^lcurtN-So ^t)fc. >1l^ii$slsliE§ 1 cDiiilsIS 1 1 

[0 0 4 3] CCT. C<?5v'J-XU4^rLU-:^m3ilHl 

5ScDA:^^ift<?5ai:^'\coi^#^^^UT*^. ^"T. 
»iii|ilHl» 1 o^aA:^ISOA:^^ff^l[iA V iNlcS^f 

^mmxiiWiiD^ti^m^ym^z'Di^xmmr^. 

[0 0 4 4] MI»A::^ISco:^U>h5^-l5]ISctU^3^ 

■r^/W7xmat i bias(DA:^iia^»(c^*-r-5^ij!iA 

[0 0 4 5] 

[ig[4] A Ibias— AVin/A • rds • • ' (4) 

[00461^ (4) J: MiSA:^S(Oiii:^^ibli;^ 

<O^V\Ztl^. 
[0 0 4 7] 

[fas] 

A • rds • • • (5) 

2m^<omm^^ 1 oa5:^^i!iAV20(i. 

[0 0 4 9] 

aPj-AVix> • • - (6) 

AVgs-AVd^-AVm 

[0 0 5 3] z(o^- h • v-xr^iascD 

^aAVGSi^'J^^<'^<f:. Uyy;UI^*m(iiS<;5:-5. $ 
r. %ffii4ilB]% 1 <OiS»A:^lft(DSai^Sta* U> h 
^^-lalKl 3Xy^iSai:^StaT^^<h. ^ (5) ctU. 
A^l OOT«.y. St*<Dl^<D^U>h5^-0»<D 

[0 0 5 4] 
[88] 

AVdo - 0 • • • (8) 
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[0 0 5 5] t-t^:ztt)iT^^. U/t;5^or. SC 
(7) (D^VjiO^^tSZmM^m^'t^^Lttfi-C^^n: 

Too 5 6] $t)ic. 2$^^(om^^i ^<o^m^Mn. 

>i^P.^(0^tfirfi^t<om^tfi. r dwn> rupT&STS: 

[0 0 5 7] 
[1^9] 

^^KB « 1 • - . (9) 

[0 0 5 81 tmnT^Ct^^X'^^. UfztJi-oX^. St 
(7) (^1 MiAA:^l5<0 

^-h • y-XKISS(^^»AVGSli. o<hi5fti-r 
MOS-FETOh^Ve^XiJ'Ml S—Ml SIzJz-dX 

>ha^-is]ssi 3xits jii^y^B.^y-m^^mmr 

iHES&l (Dm3iA:^T^'5A:^i^^4fc-^n-€=nS^ 

Ml 7, Ml 8(S. ■?'C0y~h^i^tX^tl/W7'^®flE 
aiVbiasfCjgglU. h^>v::^t$^M 1 7oy-x(i 

Ml 5 © F >(c. K u>r >it&msm i bi 
^>v;:^^M 1 6C0 Ku-rxc. H >(*^i*is*s^ 

frP h^VxX^M 1 1 . M 1 2 0V-:^lcSa$tlT 
1^-5. -eUT. h^VvA^Ml 5. 1 6<oy-hliS 

[0 0 6 0] C<DSaj^»ia*U>h5^-@Kl 3 
[0 0 6 1 ] 

m^ 0] 

i'CM= (gml8- rdslS) " rdslS • ' * (10) 

gml8liPMOS-FET(Dh^>i^X^M 1 
8 0h^>:Xzi>i$^^t$^>X. rdsl8fe<tZ/rdsl6liP 
MOS-FETOh^>vX^M 1 8, MieiDtt^S 



[0 0 6 2] c<o;^th:^Sta:^l/>h5^-lHJS§ 
1 3(DS/MSf^ffifiEVsat(i2^<^«i^^'-^y* Z.tl{tM 
OS h^>v;^;S^<OS'hfia»mE<0 2feJUT-C35-5. 

[0 0 6 3 J 

[fgfel 1] 

'^--'■^/^^-"•''^"•'^ •"^^'^ 

[0 0 6 4] msitv yzfji^mi^m^mi^i.fziyv-x 

mx$,^. ^0@5m:^Sgt:^UVhS^-Isl»i Sit. 

Ego<?:>PMOS-F ET<D h^>vA^M 1 9'-M22 
(CctoXMfilc^n, 2$IcO;^^>h5^-lal»^ffit^, 

^coiB3aaj^ffl3<o h ^ > v;^ ^ ;fj :^ □ - K^gg 2 

IS^^JSECCLTC^-So -r^t)*». h^>vX:^Ml 9, M 

A:^«^4lz^ti-etiSSU K^>>?X^M 1 9(0^ 
-h(ii5^0KLx^><h K^>v:^i^M2 0(0^5^- 
icS^^n. K >tt^maaai I bias2lcS^$nT 

t\«o h^>xx^M2i(±. y-;^^giSiiBiH)Ki 

Olia^A:^T^'5A:^«^4fc^^U. 

KU-r h^>x:^:$'M 2 2(0'^- h<»:fc^^^tx. 

T. h^>v::^;$'M2 0(DKU-f Xih^>v:^:^M2 

ri^iftiifla^fTp h^>>^:^5^M 1 i, mi 2(ov-7. 
\z^m^tixi\^. 

[0 0 6 51 z.(omth:h^ifLJ3iy>b'^^-m^^ sic 

tizj:'Dxmihtimtn.^mmi.x:^v. ^tot^ts&mr 
cuit'^<o^z>izt^^. 

[0 0 6 6] 
[ii^l 21 

rCM= (gin22- rds22) * rds20 ' " * (10) 
CCT. gni22tiPMOS-F ETCDH^>vX^M2 
2(Dh^>A=I>t5^^^>X. rds22fccfcj;rds20fiP 
MOS-FET(0h^>S^Xt$^M2 2, M20<Oai:^S 

[0 0 6 71 ^/ts C<0Jgai:^Stn::^U>h5^-IalB 
1 3<DS/Mj!iflFaffVsat**23^<^«fcP»c;a:y, ZtiitM 

OS h^>v:^^(p»/MasiSE0 2fS]UT-e^&^. 

[0 0 6 8] 

[ai 31 

c 0 0 6 9 ] 0 6 li u zfjumi^m^mm vrz->v-x 
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3i±. e:o<dpmos-fetok^>->';^^m2 3- 

M 2 SfccktX— 0(ONMOS-F E TO >>^:^^^ M 
:^t5'M2 3. M2 4. M 2 5 (i. -eOV-;^*3l»li'!i 

2 4(DKU'<>'(iMii!iii*i<&fTp h^>>^^t^^M i i . 

M 1 2C0V-XIC^g!$n. h^>f^X:$7M 2 5<OKU 
V(ih^>i:^:^:$'M2 3. M2 4. M2 5CDy— hfC 

ffi^^nrix^. h^>>^;^t$^M2 6<Dy-h(ih^y 



Xi$'M2 3. M2 4, M 2 5C^^- hlCS^StXTlx 

[0 0 7 01 C<DJ;dlC. h^>>fXi$^M2 5. M2 6 
(CJ:y h^>>^Xt^M2 4lz^§^^;5Mt^^<!:T'. 

[0 0 7 1 ] 
[1^1 4] 



\ 8m2JS'^ds73 + 8m73'^2S ) 



(14) 



[0 0 7 2] CCT. gm23*5<ttXgm26tiPMOS-F 
ET<Dh'^>i^7.^M2 M 2 6 (D h^>Xi3 >^S^^ 
t^>:^. rds23*5c^OJrds24fiPMOS-F ETCDh^ 
>vX^M2 3. hA2 4<Dititlt&ifi. R 251* g m25fcct 
t^rds25^PMOS- F ETOh^>vX^M2 5 (O h 



em25) //rdsZS'C^^. 

[0 0 7 3] COSa3:^Sfii*U>hS^-isJB 
1 3CDS/J\i!if^mffVsatti'^^0<*:plc;5:y. ctiliM 
OS h^Vv^X^CD^/M&ftimffimTT^^. 

[0 0 7 4] 

[»1 5] 



'Bat 



Ibias 

(W/L)24 



- 0.1—0.25 [VI 



•♦(15) 



[0 0 7 5] JU±(OJ;plc, ^SiA:/:^lcm3iE«:^2^^ 

j^-r^::t{zjiij. Af3mEEVi}i(0^mizMUXc<D^ 
mX:hmzis{f^a!iti^Wi^^l^^<T^z:ttfix^s c 

nizj:i'oT*jyzf)uf^^m^^mT^:ittiix^^. c 
<D»J •;/::^;u^fi. 2^ac^iiilisi i (c^ox. ^msii 

[ 0 0 7 6 ] 0 7 « y y ■^ji.^^moVim^mai u;t 
&mmzuxi\^. 

[0 0 7 7] 2SaoiiifsSl 1 lCfct^T. iifUBU^. 
notONMOS-F ET(^h^>x;^^M2 7. M28 

icj:oT«j3c$n. ^«aiaBS«> -oopmos-fe 

TCON^VvXt^M 2 9, M3 OlCct-S^UVh^^- 

i^:^^M^ 2(o\^\y^>\z&mtsti. y-7.{ty^>\^ 
izm&^ti. Ki^-<>(ih^>>^x^M2 8<oy-:7.tc 
S^JS^nxtx^. *::3^u-KS8!<Dh^>v>^;^M2 8 



t^'5. ^m3itaiCfcOTI$. h^>>^A^M2 9, M3 

o(i. v-x^;ll^iii|»iiHj5&i (somaiA^^r&^A:^^^ 

^TAmai3i I bias3^lzSSI$n. h^>v:^t^M3 

o<D K u>r >«iiiil§gp<o;^:^=i- KS«© h^>x;^^S' 

M 2 8 (7) H U-f VlC^^^nXlN-S. 
[0 0 7 8] CCX. ^SiaaiOh^>>^X:5^M3 0(^ 

X^M2 7, M2 SCOSftrdwnl*. ■^^n-^tlJJCO.fcp 
[0 0 7 9] 

[a 1 6 1 r up= r ds30 •••(16a) 

rdwn= {gm28- r ds28) * rds27 ' ' ' (16 b) 

^^>7^. r ds27. r ds28^ct r ds30<i h ^ >i^7<^ 
M2 7. M2 8fecfctXM3 OCOm^SiaXfe-S. cnJ: 
y. Sm> (1/rds) Ta553&^&*<OJ:p|Cjg«X^ 

[0 0 8 0] 
[SI 7] 
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(gm28' ^28} Jd s27 _i 
^p + W ^cls30 + (gifl28' 'ibGs)* Ida27 



• ■ (17) 



[0 0 8 1 1 o^y. m^u<o&tfi r djRnit^mmmo 

[0 0 8 2] 

[0 0 8 3] ^fz. m.mmtm^^(Dmw}A:h^izm^^ 

Xr^MOS h^>>>:^:^<Dg/h^ftmjE<0 2mT<f:;^'5 

m.i^nm(Dti:^zi''\im^^^mx^j:oizmmorc. 

»(Omm\ti^iZ/'{-fTXm^=S:^^T:h U> h ^ ^ -0 
Kli^cDg/hidf^mff^^i^'*^ 0. 5 VfigT^-SOT. 

[S2] :^¥tmizJ:^i^V'-X\y=^oLU-i$^mMm^(0 



[S3] U'>y;U^*^^%lSU;£:>-U-XU4^3.U- 

[^5] u •^y^u^^ig^^i^u/tv'U-xu^^iLU- 
ij'maiiEii&coM^^Wpaij^ycD^fiScfi^ii^^rEssi^T^)^ 

[^6] ^) vzf)v^^m^n^\^rci^'j-xi^^jL\y- 
^m^m»(oM.»^ixi& \z%\\<om&m^7r-r^mm-v 

[07] ^jvzf}vu^m<oi^m^mm.\^tL'^')-xu^ 

[08] Vt^(Di^V-XU^n.U-i^mMm^<D-m^ 

[0 9] ^i^t^cDiyu-xi^^iLiy-^mmm^mwm 

2 S'^m^E^fS 

3 ^jEIsia 

4 A:^^^- 

5 a3:^«^ 

6 /Kyy7m». 
1 1 

1 2 nyVT^^ 

1 3 ^ai:^^ia:^U>h5^-IsIIS 

MO ai:^$iJ^^h^>>?X:$^ 

viN A:^ma 

Vqut a3:^fflE 

RL 

c ai:^n>^>+f 



[01 ] 
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m2] 
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MO 



VOUT 



ESR I 

RL 
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M100 



VOUT 

O 



Ft$^-A(##) 5H420 NA32 NB02 NB25 NC02 NC03 
N£28 

5H730 BB13 DD04 DD28 FDOl FD31 



